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(57) A paper returner (42) is placed in the vicinity of 
an end portion of a hopper (3) for stacking a plurality of 
sheets of paper (P) which faces a paper feeding roller 
(2), so as to be pivotable between a first position where 
the paper returner constitutes a part of the paper trans- 
porting passage, and a second position where the paper 
returner is isolated from the paper transporting passage. 
A separation pad (4) is provided on a first face of the 
paper returner. The separation pad has a friction coef- 



ficient which is higher than a friction coefficient of the 
first face of the paper retumer. The paper returner is 
placed at the first position so that a top sheet of paper 
in the hopper is abutted against the paper feeding roller, 
and is separated from other sheets of paper by the sep- 
aration pad. The paper returner is placed at the second 
position so that the first face of the paper returner returns 
sheets of paper, which are entered in the paper trans- 
porting passage together with the sheet of paper to be 
fed, to the hopper. 



FIG. 1 
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De cription 

[0001] This invention relates to a paper feeder used 
with a recording apparatus such as a printer for feeding 
sheet-like paper stacked on a hopper, and in particular 
to a paper feeder comprising a paper returner for return- 
ing an overlappedly transported sheet of paper to the 
hopper, the paper returner having a function of separat- 
ing and feeding sheets of paper one by one. 
[0^02] A paper feeder used with a recording appara- 
tus comprises two paper feeding rollers placed in a pa- 
per width direction, the one paper feeding roller being 
fixedly placed on one side edge side, and the other be- 
ing built in an edge guide and semi-fixedly placed mov- 
ably matching the paper width. A base end of the hopper 
is attached rotatably to a shaft at a right angle to the 
entry direction such that the whole of paper in the width 
direction is moved up or down at the same time by a 
cam mechanism associated with rotation of the paper 
feeding roller. A rotatable separation pad holder is pro- 
vided with a separation pad to separate the sheets one 
by one from the hopper and feed each sheet. 
[0003] When paper is abutted against the paper feed- 
ing roller, and at the same time, the separation pad is 
pressed against the paper feeding roller as the hopper 
moves up, the top sheet of paper is separated and fed. 
When the sheet arrives at a transport roller and skew 
removal is terminated, the paper feeding roller is rotated 
and stopped at a home position. Meanwhile, positioning 
is performed such that a distance between a leading 
edge of the paper sheet and a recording head is made 
constant Is performed, and then print is started. When 
the paper feeding roller is stopped at the home position, 
a gap is fomried between the paper feeding roller and 
the separation pad, but a part of the sheet being printed 
exists. At this time, another sheet overiappedly sent en- 
ters the gap, and two or more overlapped sheets may 
also be fed in conjunction with the sheet being printed 
in some cases. As a measure against such trouble, an 
idle roller is usually pressed against the separation pad. 
When a sheet being printed exists between the paper 
feeding roller and the separation pad, it is pressed 
against the separation pad by the idle roller, whereby 
entry of the sheets overiappedly sent is prevented. Each 
sheet whose entry is blocked is pushed and returned to 
the hopper by operating a paper retum lever (paper re- 
turner) after the print temninates. 
[0004] This related paper feeder comprises the sep- 
aration pad holder and the paper return lever as sepa- 
rate components, and thus has a complicated structure 
and a large number of parts, leading to an increase in 
costs. Since the paper retuming operation is perfomied 
after print, the next paperfeed operation cannot be start- 
ed until the paper retuming operation tenminates, and 
thus the time interval between the print temiination of 
one sheet and the print start of another sheet (through- 
put) is prolonged. Further, since the sheet being printed 
is pressed against the idle roller, a contact load with the 



sheet occurs and leads to a load of a motor drive system, 
etc. 

SUMMARY OF THE INVENTION 

5 

[0005] it Is therefore an object of the invention to pro- 
vide a paper feeder comprising a paper returner provid- 
ed with a function of surely separating and feeding 
sheets of paper one by one. 
10 [0006] It is another object of the invention to provide 
a paper feeder capable of perfonning the paper retum- 
ing operation during printing. 

[0007] In order to achieve the above objects, accord- 
ing to the present invention, there is provided a paper 
IS feeder, for feeding a sheet of paper to a recording ap- 
paratus, comprising: 

a hopper, for stacking a plurality of sheets of paper; 
a paper feeding roller, which constitutes a part of a 

20 paper transporting passage; 

a paper returner, placed in the vicinity of an end por- 
tion of the hopper which faces the paper feeding 
roller, so as to be pivotable between a first position 
where the paper returner constitutes a part of the 

^ paper transporting passage, and a second position 
where the paper returner is isolated from the paper 
transporting passage; and 
a separation pad, provided on a first face of the pa- 
per returner, the separation pad having a friction co- 

30 efficient which is higher than a friction coefficient of 
the first face of the paper returner, 
wherein the paper returner is placed at the first po- 
sition so that a top sheet of paper in the hopper is 
abutted against the paper feeding roller, and is sep- 

35 arated from other sheets of paper by the separation 
pad; and 

wherein the paper returner is placed at the second 
position so that the first face of the paper returner 
returns sheets of paper, which are entered in the 
40 paper transporting passage together with the sheet 
of paper to be fed, to the hopper. 

[0008] In this configuration, since the separation pad 
is attached to the paper returner, so that the number of 
45 parts can be decreased and the structure can be sim- 
plified for reducing costs as compared with the case 
where the separation pad holder and the paper retum 
lever are provided separately as in the related paper 
feeder. 

50 [0009] Preferably, the paper feeder further comprises 
an auxiliary roller. Here, the paper feeding roller and the 
auxiliary roller are arranged in a widthwise direction of 
the sheet of paper. The first face of the retumer abuts 
the top sheet of paper are abutted against the paper 

55 feeding roller and the auxiliary roller, when the paper 
retumer is placed in the first position. 
[0010] In this configuration, motion of the opposite 
end of paper with no caught entry by the paper feeding 
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roller is suppressed and skew is hard to occur and can 
be prevent d from causing a paper jam to occur. 
[0011] Preferably, the first face of the returner pre- 
vents the sheets of paper in the hopper from entering 
the paper transporting passage, when the paper retum- s 
er is placed in the second position. 
[0012] In this configuration, when paper is not fed, the 
leading end of paper is regulated, and accidental entry 
of paper into the paper transporting passage can be 
blocked. 

[0013] Preferably, the paper feeder further comprises 
an urging member, which urges the paper returner to- 
ward the second position. Mere, the paper feeding roller 
Includes a first portion which urges the first face of the 
paper returner toward the first position, against an urg- 
ing force of the urging member. 
[001 4] In this configuration, the first face of the paper 
retumer is always abutted against the paper feeding roll- 
er, and paper pressing and paper returning operations 
of the paper returner are made reliable. 20 
[0015] Here, it is preferable that the paper feeder fur- 
ther comprises an incfiner, which inclines the paper re- 
turner from the second position toward the first position 
at a predetermined angle, so that the first face of the 
paper retumer Is urged by the first portion of the paper -25 
feeding roller. 

[0016] In this configuration, the paper returner can be 
rotated smoothly without straining and the paper trans- 
porting passage from the hopper to the paper feeding 
roller is almost closed by the paper returner, so that ac- 30 
cidental entry of paper into the paper transporting pas- 
sage can be blocked. 

[001 7] IHere, it is preferable that the incliner is placed 
outer than a widthwise end of the paper transporting 
passage. ^ 
[0018] In this configuration, If the incliner operates 
with jammed paper existing on the paper returner, the 
paper is not damaged. 

[0019] Here, it is preferable that the incliner includes 
a cam cooperated with the paper feeding roller, and a <o 
cam follower formed on a part of the paper returner 
whk:h is projected to the outside of the widthwise end of 
the paper transporting passage. 
[0020] In this configuration, the incliner Is implement- 
ed as the cam mechanism, so that the structure is sIm- 45 
piified. 

[0021 ] Preferably, the paper feeder further comprises 
a cam mechanism, which approaches the hopper to the 
paper feeding roller after the paper returner is placed in 
the first position. 

[0022] (f the approaching of the hopper to insert the 
sheet of paper is started while the paper returner is piv- 
oting, there Is probability that the leading end of paper 
is broken by the paper returner. However, in this config- 
uration , the above-mentioned disadvantage can be pre- » 
vented reliably. 

[0023] Here, it is preferable that the paper returner 
starts to move to the second position after the cam 
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mechanism separates the hopper from the pap r feed- 
ing roller and before the feeding operation of the top 
sheet of paper is completed. 

[0024] In this configuration, a sheet of paper trans- 
ported together with the fed sheet can be returned to the 
hopper reliably. The operation is performed while paper 
Is being fed, so that throughput Is enhanced. Since the 
paper returner is at the second position during printing, 
an idle roller for blocking entry of extra paper into the 
paper transporting passage as in the related paper feed- 
er becomes unnecessary, and the contact load between 
the paper returner and the paper feeding roller can be 
decreased. 

[0025] Preferably, the paper feeding roller is placed in 
the vicinity of one widthwise end of the paper transport- 
ing passage. The hopper is pivotable about one width- 
wise end portk>n thereof which is in the vicinity of the 
other widthwise end of the paper transporting passage. 
[0026] In this configuration, the longitudinal width of 
the hopper can be lessened for miniaturizing the hopper, 
and the number of parts can be reduced because only 
the paper feeding roller is required. 
[0027] Preferably, a stacking plane of the hopper is 
parallel with a tangent plane of the paper feeding roller. 
[0028] in this configuration, the entry angle into the 
separation pad does not change and paper is fed stably, 
even if the number of sheets of paper changes. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] The above objects and advantages of the 
present invention will become more apparent by de- 
scribing in detail preferred exemplary embodiments 
thereof with reference to the accompanying drawings, 
wherein like reference numerals designate like or cor- 
responding parts throughout the several views, and 
wherein: 

Fig. 1 is a transverse sectional view of a recording 
apparatus incorporating a paper feeder according 
to the invention; 

Fig. 2 is a plan view of a first unit; 
Fig. 3 is a side view of l-l arrow view in Fig. 2; 
Fig. 4 is a plan view of a second unit; 
Fig. 5 Is a side view of il-ll arrow view in Fig. 4; 
Figs. 6A and 6B are schematk: representations to 
show operation of a paper returner in sectional view 
taken on line Ill-Ill in Fig. 4; 
Fig. 7 is a plan view of the paper returner; 
Fig. 8 is a side view of IV- IV arrow view in Fig. 7; 
Fig. 9 is a side view of V-V arrow view in Fig. 7; 
Fig. 1 0 is a perspective view when the first and sec- 
ond units are assembled; 
Fig. 11 is a perspective view to show another em- 
bodiment of Inclination means for pertomiing initial 
rotation when a paper retumer is fallen down; 
Fig. 12 is a drawing to show the relationship be- 
tween the hopper and the paper returner when a 
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paper feeding roller is at a home position; 

Fig. 13 is a drawing to show staring to fall down the 

paper returner by a subsidiary cam; 

Fig. 14 is a drawing to show a state in which the 

paper feeding roller abuts a separation pad; 

Fig, 1 5 is a drawing to show a fall-down position of 

the paper returner; 

Fig. 16 is a drawing to show a state just after the 
hopper moves up; 

Fig. 17 Is a drawing to show a state in which paper 
Is being fed; 

Fig. 1 8 is a drawing to show a state just before the 
hopper starts to move down; 
Fig. 1 9 is a drawing to show a state in which the 
hopper is moving down; 

Fig. 20 is a drawing to show a state in which the 
hopper arrives at the lower limit; 
Fig. 21 Is a drawing to show a state just before the 
paper returner starts the stand-up operation; 
Fig. 22 is a drawing to show a state In which the 
paper returner arrives at a stand-up position and pa- 
per return is completed; 

Fig. 23 Is a drawing to show rotation of the paper 
feeding roller after the paper return is completed; 
and 

Fig. 24 is a drawing to show a state in which the 
paper feeding roller Is returned to the home posi- 
tion. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0030] Referring now to the accompanying drawings, 
there are shown prefen-ed embodiments of the Inven- 
tion. Fig. 1 is a transverse sectional view of a recording 
apparatus incorporating a paper feeder according to the 

invention. 

[0031] In a recording apparatus 1 , a separation pad 4 
Is abutted against a rotating paper feeding roller 2 to 
separate one sheet of paper from a plurality of sheets 
of paper P stacked on a hopper 3. The separated sheet 
is fed to a transport roller 6 along a paper guide 5, and 
a skew is removed, then the sheet Is sent to a record 
area matching the print timing. Printing Is perfomned by 
reciprocating a recording head 7 mounted on a caniage 
8 in asubscanning direction of the sheet. Then the sheet 
is discharged by a discharge roller 9. 
[0032] A paper support 21 is attached to a housing 1 0 
of the recording apparatus 1 and an edge guide 22 for 
regulating the side margin of the paper P supported on 
the paper support 21 is slidably placed in the housing 
10. The hopper 3 is rotatably placed between the edge 
guide 22 and the paper feeding roller 2, and when the 
hoppers Is moved up, the separation pad 4 presses the 
top sheet of paper against the paper feeding roller 2 and 
separates and feeds the sheet. 
[0033] A paper feeder 20 Includes a first unit 30 com- 
prising the paper feeding roller 2, an auxiliary roller 33, 



a transmission gear 35, etc., built in one piec . and a 
second unit 40 comprising the hopper 3 and a paper re- 
turner 42 having the separation pad 4, built in a frame 
41 in one piece. The first unit 30 is fixed to the rear of a 
frame 13 partitioning the carriage 8. and the second unit 
40 is attached to a main frame 12 so that the bottom 
portion of the frame 41 shaped like a mountain in cross 
section is roughly on an extension of a paper transport- 
ing passage connecting the transport roller 6 and the 
discharge roller 9. The units make it possible to reduce 
the number of assembling steps into the recording ap- 
paratus and lessen adjustment of the post-assembled 
units. 

[0034] The first and second units will be discussed in 

more detail. 

[0035] In Fig. 2, the first unit 30 comprises a roller 
shaft 32 supported on a bearing part 31 a of a roller hold- 
er 30 for rotation, and the paper feeding roller 2 and the 
auxiliary roller 33 are placed on the roller shaft 32. A 
hopper driving cam 34 fomning a cam mechanism for 
moving up or down the hopper 3, and the transmission 
gear 35 are placed on the roller shaft 32. A subsidiary 
cam 36 for perfomiing the initial inclining operation of 
the paper returner described later is placed on a side of 
the hopper driving cam 34. The transmission gear 35 is 
associated with a drive gear of a paper feed motor (not 
shown) via an intemnediate transmission gear. 
[0036] The paper feeding roller 2 consists of a round 
portion 2a and a flat portion 2c, as shown in Fig. 3, and 
a friction member is attached to the round portion 2a for 
feeding paper. The round portion 2a Is extended to a 
protruded portion 2b for enlarging the circumferential for 
the paper feeding. The protruded portion 2b acts so as 
to reliably feed paper to the transport roller 6, if the paper 
load capacity of the hopper 3 changes. If one sheet of 
paper exists in the hopper 3, the time required to move 
up the hopper 3 from the lowermost position to abut the 
sheet of paper against the paper feeding roller 2 be- 
comes the longest. That Is, the paper feeding roller 2 
rotates at a predetemnined angle until the sheet of paper 
is abutted against the paper feeding roller 2, and thus 
the length of the protruded portion 2b is set so that paper 
arrives at the transport roller 6 as it is fed from the abut- 
ment position. Since the protruded portion 2b is provid- 
ed, the circumferential length used for the paper feeding 
is extended without enlarging the diameter of the paper 
feeding roller 2, thereby the apparatus can be miniatur- 
ized. 

[0037] To feed paper stored in the hopper 3 by one 
paper feeding roller 2 placed on one side in the paper 
width direction, one side of paper is caught in the paper 
feeding roller 2 and the paper side part is curied and 
enters the paper transporting passage. Since the paper 
feeding roller 2 does not exist on an opposite side of the 
paper, the paper enters the paper transporting passage 
straight. If paper is thus transported based on different 
entries in the paper width direction, skew occurs, easily 
causing a paper jam to occur. To solve the problem 



so 



7 EP 1 160 185 A2 8 



caused by the system wherein the paper feeding roller 
2 is placed only on one side in the paper width direction, 
the auxiliary roller 33 is disposed to the center in the 
width direction away from the paper feeding roller 2. 
[0038] As shown in Fig. 10, the auxiliary roller 33 is 
placed on the same axis as the paper feeding roller 2 
and acts so as to catch a part of paper near the width* 
wise center tike the paper feeding roller, which is 
pressed by an auxiliary pad 4A of the paper returner 42. 
Accordingly, undesired motion of the opposite end of pa- 
per is suppressed, and skew is hard to occur. Numeral 
37 denotes a flat cable retainer placed in the frame 31 
to retain a flat cable 38 for transmitting a print signal to 
the recording head 7 (see Fig. 1). 
[0039] In the second unit 40, as shown in Figs. 4 and 
5, a front inclined face of the frame 41 extending in the 
width direction of the recording apparatus 1 is used as 
the paper guide 5 and the hopper 3 is placed on a rear 
inclined face of the frame 41 . On the top of the frame 
41 , the paper returner 42 is placed along a ridgeline por- 
tion 41b, and a base end of the paper returner 42 is 
placed in the ridgeline portion 41 b for rotation. One end 
of the hopper 3 in the width direction of the recording 
apparatus 1 is attached along the inclined face of the 
frame 41 so as to be rotatable about a support point 43, 
and an opposite end is positioned on the side of the first 
unit 30 and a hopper edge guide 3a Is provided. The 
upper end face thereof fomns a hopper cam follower 3c 
on which the hopper driving cam 34 is abutted. A pro- 
jection 3b extending from the hopper edge guide 3a to 
the outside is inserted into a hopper guide 41 a placed 
upright from the frame 41 for regulating motion of the 
opposite end of the hopper 3 so that it is moved only up 
or down. 

[0040] The rotation support point 43 of the hopper 3 
is placed so that the hopper face in the proximity of the 
rotation support point 43 almost matches the ridgeline 
portion 41b, for preventing the paper tip from being 
caught in the frame 41 on the rotation support point 43 
side of the hopper 3, when paper is set. A hopper spring 
44 Is placed between the hopper 3 and the frame 41 on 
the rear in the proximity of the opposite end of the hop- 
per 3 for urging the hopper 3 in the crest direction of the 
inclined face. A sheet 45 having a friction coefficient 
higher than that of other hopper face is put on the hopper 
3 so as to match with the position of the separation pad 
4. 

[0041] As shown in Figs. 7 to 9, a base end 42b 
fomned as a bearing structure is fitted with a shaft part 
of the frame 41 so as to make the paper returner 42 ro- 
tatable. The separation pad 4 and the auxiliary pad 4A 
which are placed away from each other are provided on 
a surface 42c of the paper returner 42. A cam follower 
42a for initially inclining the paper returner 42 is placed 
on the edge guide 3a side of the hopper 3 and the sub- 
sidiary cam 36 placed on the side of the hopper driving 
cam 34 acts on the cam follower 42a. The subsidiary 
cam 36 and the cam follower 42a constitute an initial 



incliner which starts to rotate the paper returner 42 at a 
predetermined angle from the stand-up position to the 
fall-down position in association with rotation of the pa- 
per feeding roller 2 in a paper feed direction. 
s [0042] At a free end on an opposite side to the base 
end 42b, a protrusion 42d is fonmed on the surface 42c 
in a portion except the separation pad 4 is provided. The 
protrusion 24d acts so as to reliably grasp the leading 
end of sheet, and return it to the hopper 3 when the pa- 
fo per returning operation is performed as described later. 
[0043] The paper guide 5 is fomried with a notch part 
46 of roughly the same shape as the paper returner 42. 
The notch part 46 is covered when the paper retumer 
42 rotates against the urging force of a paper retumer 
15 spring 47 from the stand-up position shown in Fig. 6A 
to thefall-down position shown in Fig. 68. The notch part 
46 is flush with the paper guide 5. The paper retumer 
spring 47 is implanted as a coil spring, for example, and 
is disposed on the rear slope of the frame 41 . The paper 
^ returner spring 47 is retained at one end on the back of 
the paper returner 42 and at an opposite end on the 
frame 41 for urging the paper retumer 42 so as to stand 
up the paper retumer 42 as shown in Rg. 6A. 
[0044] The paper returner 42 stands up almost verti- 
cally for blocking accidental entry of paper into the paper 
transporting passage when paper is set. In the stand-up 
state, the paper returner 42 is out of the rotation path of 
a roller face of the paper feeding roller 2 and a rotation 
force cannot be given. Then, to enter a portion for mak- 
30 ing the rotation force act on the paper retumer 42 in the 
rotation path of the roller face of the paper feeding roller 
2, the paper returner 42 is initially rotated at a predeter* 
mined angie in association with rotation of the paper 
feeding roller 2 by the subsidiary cam 36 and the cam 
follower 42a (the initial incliner) at the initial stage of ro- 
tation of the paper feeding roller 2 for feeding paper. 
Then, the force from the paper feeding roller 2 acts di- 
rectly on the paper returner 42 for rotating the same. 
Accordingly, the paper retumer 42 can be rotated 
smoothly. 

[0045] On side of the hopper 3 close to the rotation 
support point 43, a paper receptor 48 is fornied on the 
paper guide 5 near to the ridgeline portion 41b and has 
a triangular plane which is wide on the rotation support 
point 43 side of the hopper 3 and becomes narrower 
toward the center, whereby a load shift of stacked 
sheets of paper is prevented. 

[0046] Fig. 11 is a perspective view to show another 
embodimentof the initial incliner for performing the initial 
rotation to fall down a paper returner. A separation pad 
4 is f onmed on both sides with a groove cam 42e toward 
a free end of a paper returner 42. A subsidiary cam 36a 
acting on the groove cam 42e of the paper returner 42 
is placed on each of flanges 2d on both sides of a paper 
feeding roller 2. Before a roller face of the paper feeding 
roller 2 comes in contact with the separation pad 4 of 
the paper retumer 42. the subsidiary cams 36a act on 
the groove cams 42e for initially rotating the paper re- 
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turner 42 at a predetermined angle. The subsequent fall- 
ing-down operation of the paper returner 42 is the same 
as that in the above-described embodiment. 
[0047] Next, th paper feed operation will be ex- 
plained In detail. Figs. 12 to 24 are schematic represen- 
tations to show a flow of the paper feed operation. A 
plurality of sheets of paper P are set In a paper support 
21 . A flat portion 2c of the paper feeding roller 2 at the 
home position is almost parallel to a face of the paper 
guide 5 of the frame 41 . The paper returner 42 stands 
up and does not interfere with the paper feeding roller 
2. In this state, it is blocked accidental entrance of the 
leading end of the set paper into the transport passage 
between the paper feeding roller 2 and the hopper 3. On 
the other hand, the hopper 3 is pressed down to the low- 
ermost position by a hopper driving cam 34 (state in Fig. 
12). 

[0048] When the paper feeding roller 2 rotates as pa- 
per feed starts, the subsidiary cam 36 first acts on the 
cam follower 42a of the paper returner 42 so that the 
paper returner 42 is slightly inclined as the Initial oper- 
ation of falling down (state In Fig. 13). 
[0049] After the paper returner 42 is inclined at a pre- 
determined angle, the paper feeding roller 2 abuts the 
surface of the paper returner 42 and rotates the paper 
retumer 42 toward the fall-down position by the rotation 
press force against the urging force of the paper returner 
spring 47. Meanwhile, the hopper driving cam 34 acts 
on the hopper cam follower 3c for maintaining the hop- 
per 3 at the lowennost position (state in Fig. 14). 
[0050] The paper returner 42 reaches the fall-down 
position (state in Fig. 15) and then maintaining the hop- 
per 3 at the lowermost position by the hopper driving 
cam 34 Is released and the hopper 3 is moved up by the 
hopper spring 44 for pressing the top sheet of paper 
against the paper feeding roller 2 (state in Fig. 16). 
[0051] As the paper feeding roller 2 rotates, feeding 
the top sheet starts (state in Fig. 17). In the following 
figures, the upper arrow indicates the position of the 
leading end of the fed sheet. Before the leading end of 
the fed sheet arrives at the transport roller 6, the hopper 
driving cam 34 acts on the cam follower 3c for starting 
to move down the hopper 3 at the position just before 
move down shown in Fig. 18. Fig. 19 shows a state in 
which the hopper 3 is moving down. 
[0052] The hopper 3 arrives at the lowermost position 
(Fig. 20) and then the standing-up operation of the paper 
retumer 42 is started by the spring force of the paper 
retumer spring 47. Fig. 21 shows a state just before the 
paper returner 42 is stood up. Meanwhile, the leading 
end of the fed sheet arrives at the transport roller 6 so 
that the skew removal and the positioning operation are 
performed. 

[0053] Subsequently, standing up the paper retumer 
42 is completed by the spring force of the paper retumer 
spring 47. During the rotating for standing up the paper 
retumer 42, a leading end of a sheet P1 overlappedly 
transported with the top sheet P and entered between 



the paper feeding roller 2 and the paper returner 42 by 
a wedge effect in the previous operation is grasped, and 
the sheet PI is pushed back Into the hopper 3. Fig. 22 
shows a state at the paper returning operation is com- 

5 pleted. Fig. 23 shows a state in which the paper feeding 
roller 2 is rotating to the home position after completion 
of the paper returning operation. While the paper feed- 
ing roller 2 is returned to the home position, print on the 
paper P is started (state in Fig. 24). 

10 [0054] According to the invention, the separation pad 
Is attached to the paper returner, so that the number of 
parts can be decreased and the stmcture can be sim- 
plified for reducing costs as compared with the case 
where the separation pad holder and the paper return 

15 lever are provided separately as in the related paper 
feeder. 

[0055] When paper is not fed, the paper returner is 
stood up, whereby accidental entry of paper into the pa- 
per transporting passage can be blocked. 

20 [0056] Although the present invention has been 
shown and described with reference to specific pre- 
ferred embodiments, various changes and modifica- 
tions will be apparent to those skilled in the art from the 
teachings herein. Such changes and modifications as 

25 are obvious are deemed to come within the spirit, scope 
and contemplation of the invention as defined in the ap- 
pended claims. 
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1. A paper feeder, for feeding a sheet of paper to a 
recording apparatus, comprising: 

35 a hopper, for stacking a plurality of sheets of 

paper; 

a paper feeding roller, which constitutes a part 

of a paper transporting passage; 

a paper returner, placed in the vicinity of an end 

40 portion of the hopper which faces the paper 

feeding roller, so as to be pivotable between a 
first position where the paper returner consti- 
tutes a part of the paper transporting passage, 
and a second position where the paper retumer 

45 is isolated from the paper transporting pas- 

sage; and 

a separation pad, provided on a first face of the 
paper retumer, the separation pad having a fric- 
tion coefficient which Is higher than a friction co- 

50 efficient of the first face of the paper returner, 

wherein the paper retumer is placed at the first 
position so that a top sheet of paper in the hop- 
per is abutted against the paper feeding roller, 
and is separated from other sheets of paper by 

55 the separation pad; and 

wherein the paper returner is placed at the sec- 
ond position so that the first face of the paper 
returner retums sheets of paper, whteh are en- 
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tered in the paper transporting passage togeth- 
er with the sheet of paper to be fed, to the hop- 
per. 

The paper feeder as set forth in claim 1 , further com- 
prising an auxiliary roller. 

wherein the paper feeding roller and the aux- 
iliary roller are arranged in a widthwise direction of 
the sheet of paper; and 

wherein the first face of the returner abuts the 
top sheet of paper are abutted against the paper 
feeding roller and the auxiliary roller, when the pa- 
per returner is placed in the first position. 

The paper feeder as set forth in claim 1 , wherein 
the first face of the returner prevents the sheets of 
paper in the hopper from entering the paper trans- 
porting passage, when the paper returner is placed 
in the second position. 

The paperfeeder as set forth in claim 1 , further com- 
prising an urging member, which urges the paper 
returner toward the second position, 

wherein the paper feeding roller includes a 
first portion which urges the first face of the paper 
returner toward the first position, against an urging 
force of the urging member. 
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10. The paper feeder as set forth in claim 1 , wherein 
the paper feeding roller is placed In the vicinity of 
one widthwise end of the paper transporting pas- 
sage; and 

wherein the hopper is pivotable about one 
widthwise end portion thereof which Is in the vicinity 
of the other widthwise end of the paper transporting 
passage. 

11. The paperfeeder as set forth in claim 1 , wherein a 
stacking plane of the hopper is parallel with a tan- 
gent plane of the paper feeding roller. 
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8. 



The paperfeeder as set forth in claim 4, further com- 
prising an incliner, which inclines the paper returner 
from the second position toward the first position at 
a predetermined angle, so that the first face of the 
paper returner is urged by the first portion of the pa- 
per feeding roller. 

The paper feeder as set forth in claim 5, wherein 
the Incliner Is placed outer than a widthwise end of 
the paper transporting passage. 

The paper feeder as set forth in claim 6, wherein 
the incliner includes a cam cooperated with the pa- 
per feeding roller, and a cam follower formed on a 
part of the paper returner which is projected to the 
outside of the widthwise end of the paper transport- 
ing passage. 

The paperfeeder as set forth in claim 1 , further com- 
prising a cam mechanism, which approaches the 
hopper to the paper feeding roller after the paper 
retumer is placed in the first position. 
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9. The paper feeder as set forth in claim 8, wherein 
the paper returner starts to move to the second po- 
sition after the cam mechanism separates the hop- 
per from the paper feeding roller and before the 
feeding operation of the top sheet of paper is com- 
pleted. 
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FIG. 4 
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FIG. 5 
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FIG. 10 
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FIG. 17 




FIG. 18 




18 



EP1 160 185 A2 



FIG. 19 




FIG. 20 




19 



EP 1 160 185 A2 




20 



EP1 160 185 A2 

FIG. 23 




21 



